Elongation and secretion of tissue inhibitor of metalloproteinases 1 by human microvascular endothelial cells cultured in collagen gels is stimulated by mitomycin c.
During angiogenesis, interactions between endothelial cells (ECs) and the surrounding extracellular matrix are influenced by matrix metalloproteinases (MMPs) and their cognate inhibitors, the TIMPs. The authors discovered that the secretion of TIMP-1 by human microvascular ECs (hmECs) cultured within gels of native, fibrillar collagen was increased robustly by mitomycin C (MMC), an inhibitor of cell proliferation. In contrast, hmECs cultured on plastic coated with gelatin or with native fibrillar collagen exhibited nil (on gelatin) or very modest (on native collagen) increases in TIMP-1 upon exposure to MMC. Notably, none of the cultures altered the secretion of TIMP-2, or MMP-1 and -2, in response to MMC. hmECs cultured within collagen gels elongated significantly after exposure to MMC, a response the authors concluded was mediated by TIMP-1, because elongation could be inhibited completely with a function-blocking antibody to TIMP-1. Moreover, substitution of purified human TIMP-1 for MMC induced a similar elongation by hmECs. hmECs cultured within collagen gels did not proliferate under the conditions used in this study; therefore, inhibited proliferation was not a factor in the altered cell shape and TIMP-1 secretion elicited by MMC. These results illustrate that antiproliferative compounds should be used with caution in studies of MMP regulation by ECs.